
Un ive rsity of Wat e r loo STAT 220 – W. H. Che rry

#4. 33

Figure 4.1 2. EXPLORAT ORY DAT A ANALYSIS:

Fu ture Costs of Env ironmental Pollution

EM8906: The Globe and Mail, July 12, 1989, page s A1, A2

Ev ery family to pay for pollution:
$1 ,400 -a-ye ar bill falling due soon

Cost of pollution cle anup hit s hom e
BY CRAIG McINNES
The Glo be and Mail___________________

Re g ardle ss of who is to bla m e, when the
bil l co m e s due for pol luting the envi ron ment,
ev eryon e will have to pay, a  lea ding actuar-
ia l cons ult ant said yest e r day.

And by the tur n of the centur y, that bil l
coul d be $1,400 a year for eve ry Cana dian
fa m ily, according to a recent estim ate by In-
fo rmetr ica Ltd., an Ott awa -base d cons ulting
co mpany

"We the people wil l ul t imat ely pay the cos t s;
it is sim p ly a matt e r of how they are goi ng
to get to us," said Margaret Tiller, an actuar-
ia l cons ult ant and pre sid e n t of Til ler Con -
sulting Group of St. Louis, Mo. Ms. Til ler
wa s part of a pan el assessing env ironm e n tal
risk s in the year 2000 at a Toron t o fo rum
spon s ore d by Canadian and U.S. actuaries.

The cos t s may be passe d on throu gh hig her
in sur anc e prem iums, hig her taxe s or hig her
pric e d goods and ser vic es, Ms. Til ler said.

A sur vey of actuaries – profe ssi onals who
us e st atis ti cs to assess risk s – relea s ed at a
news conferenc e ye s terday rat e d hazardou s
chemical wastes as the greatest envi ron men-
tal health hazard to the gen eral popula t ion
by the year 2000.

The maj ority of actuaries who responde d
to the sur vey als o rated chemical wastes as
the env ironm e n tal risk likely to be mos t
cos tly to socie ty by the year 2000 – out-
ranking radio activ e wa stes, ozone deple tio n,
oi l spil ls and the agr icultur al con tamination
of unde rgr oun d wa ter sup pli es.

Mo st of the actuaries – 95 per cent – said
the cur rent cle a n-up mechanisms are ina de-
qu ate to meet the cos t s of eradicating pol-

lu tio n. More than half said the addit ion a l
funds wil l co m e fr om taxes while les s than
a quarter of the respondents said that pri-
vate indust ry wil l pay.

Only 11 per cent said the mon ey wil l co m e
fr om ins uranc e co mpanies. But any cos t s
borne by ins urers wil l be passe d on to in-
suranc e purcha s ers, Ms. Til ler said. And
thos e purcha s ers wil l in tur n pass their in-
crea s ed cos t s to con sum ers.

Si milarly, indust ry wil l pass on to con sum -
ers any cleanup cos t s they are forced to incur.

The secon d greatest health risk wil l be smo -
king, fol lowe d by radio activ e wa stes, fallou t
and radon, according to the sur vey, whi c h
wa s dist rib u t e d to 1,200 actuarie s in the
Un ited States and Canada and complet e d by
332 of them.

"Smoke rs hav e higher health cos t s , die you n-
ge r and caus e or exacerbat e health problems
in those aroun d them ," Ms. Til ler said. "Ma ny
of smoke rs’ addit ion a l cos t s are bor ne by non -
sm oke rs."

In addit ion to assessing risk s , actuarie s
can play a direct role in cle a n ing up the en-
vi ron ment, said Rober t Br own, pre sid e n t of
the Cana dian Ins titute of Actuaries.

Comp anies that handle hazardous mat e ri-
als may soon be able to reduce thei r li a b i lity
in sur anc e rates by ins tituting env ironm e n tal
safeg uards base d on actuarial assessments,
he said.

"Then your premiums wil l be directly a
function of how you are handli ng those haz-
ardous mat e ria ls. That means then the re wil l
be an economic inc entiv e to be a responsi-
ble corporate cit i zen."

Insuranc e co mpanies in Cana da are in-

crea singly wil ling to provi de pol lutio n li a b i-
ity as par t of their gen eral cov erage after
shunning such poli cie s in the early 1980s,
Mr. Brown said.

In the Infor met rica study, the cos t s of al-
re ady annou nced and proje cted env ironm e n-
tal initiative s we re added up and appli ed to
econ omic growth proje ction s throug h 2005.

The study assumes an agg res siv e pollutio n-
prog ram in all provi nces sim ilar to the one
that has been unde rtake n in Ont ario. Such
a progr am woul d re sul t in addit ion a l capi tal
cos t s of $47- to $48 -bil lio n by the end of
the centur y fo r in du s try to sto p polluting the
envi ron ment, the study con clu des.

That figure does not allow for any capit al
fig ure to reduce carbon dioxi de emissio ns,
which are believe d to be con tributing to the
warming of the earth’s atmosphere.

The net result of that cos t will be a $1,400
annu al lo ss in pur c h asi ng powe r fo r Cana-
dian famili es, according to the Infor met rica
study, prep are d by Infor met rica vic e-presi-
dent Carl Sonnen.

There wou ld be offsetting financia l bene-
fit s of reducing pol lutio n, whi c h have not
been facto red in becau se the re is no infor-
mation availa ble what those ben efit s woul d
be wor th, Mr. Sonnen said.

"I t is an absolu t e cr ying shame that we
don’t hav e any infor mation that tel ls us what
thos e benefit s are becau se those ben efit s are
the mir ror of the damag e that’s bei ng done."

"We’re sayi ng that we are damag ing the
econ omy throu gh the envi ron ment, whi c h is
the sust ainability argum e n t, but as far as I
know, we hav en’t got a clu e what the amou nt
of that damag e is."

What is the pr imary mea s ure of location giv en in the article EM8906 reprint e d abov e? Giv e both a brief des criptio n of this
mea s ure and it s value.

• Br iefly des cribe the dis tribution to whi c h this mea s ure refe rs.

• Su gge s t, wit h re ason(s) , a plau sible shape fo r this dis tributio n.

• Su gge s t, wit h re ason(s) , both a mea s ure of sp r ead fo r this dis tributio n and, if pos sib le, a plau sible value for it.

1

What was the so urce(s) of the data which were gat hered in the inv estig a t ion and whi c h prov ide the answe rs giv en in the ar-
ti cle EM8906.

• In lig ht of thes e sour ce(s) , assess the likely sev erity of the li mit ations on the answe rs – dis tinguis h between answe rs likely
with accep table and wit h unaccep table limitation s in the que s tion con tex t.
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The fou rth parag raph of the middle colum n of the article EM8906 mentio ns that ".... th e survey .... was dis tributed to 1,200
actuar ies .... and com p let ed by 332 of them. What non-respons e rate (ex pre sse d as a percent age) does this repre sent?

• Su gge s t, in poi nt for m, plau sible rea son s why such a percent age of the actuaries sur veyed mig ht not have responde d.

• What is the pr imary ef fect of non -re spons e at this lev el on the sev erity of lim itation s on sur vey answe rs? Exp lain briefly.

• How do you think the sample sur vey questio nnaire was dis tributed to the 1,200 actuarie s? Briefly justify you r surmis e.

−− Comment briefly on any conne ction you see bet ween the non -re spons e rate and the method of dis tributing the que s-
tionnaire.

Su gge s t an alternative method of dis tributing the que s tionnaire and indicate briefly its advant age(s) and disa dvant age(s).
++ If you we re con ducting this sample sur vey, des cribe briefly any change(s) you wou ld make to its Pla n.

• Do you con sid er it likely that the phrase .... and com p let ed by 332 of them is lit e r ally true? Exp lain briefly, inclu ding the
st atis ti c a l im p lication s.
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The article EM8906 reprint e d ov erleaf on pag e 4. 33 is use d in Fig ure 4.1 2 of the STAT 220 Course Mat e ria ls; it is als o
relevant to Par t 8 of STAT 220 and Par t 2 of STAT 332.

1995 -04 -20


